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Abstract
Benzene is a constituent of oil regarded as a potential carcinogen, and there-
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Introduction
ȱȱȱȱȱȱȱȱ-
ǰȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ -
composition of hazardous materials and wastes, as well 
ȱȱȱ ȱȱǯȱȱȱ
ȱȱȱ ȱȱȱȱ¢ȱ
ȱ ȱ ȱȱ¢ȱ ¡ȱ ȱ -
ǰȱ ȱȱ¢ȱȱ¡ȱȱ¡ȱ-
ȱ ǯȱ ȱ ȱ ȱ ȱ ȱ ¡ȱ ȱ
ȱȱȱȱȱ¢ȱȱȱȱ-
ȱȱȱȱǰȱȱȱ-
ȱ ȱ ȱ ȱ ȱ ȱǯȱ
ȱ ȱ ȱ ęȱ ȱ ȱ ȱ ȱ
ȱȱǰȱȱȱȱȱȱȱ




ŗǼȱȱ Ȭȱ ȃȱ Ȅǰȱ ȱ ȱ
 ȱȱȱȱ¢ȱȱȱȱ
land and improper handling of hazardous wastes, 
and 
ŘǼȱ ȱ ȱ  ȱ  ȱ ȱ ¢ȱ -
ȱȱȱ ȱȱȱ ȱȱ
ȱȱ¢ȱȱǻǰȱŘŖŖŞǼǯ
All accidental leakages where dangerous materials 
ȱ ȱȱȱȱ£ȱ-
ȱȱǻȱȱ Ǽǰȱȱȱ ȱȱ-
ȱ ǯȱ ȱ ȱ  ¢ȱ ȱ
ȱȱȱȱȱȱȱȱȂȱǯȱ
ȱȱȱȱȱȱȱĴ-
¢ȱ ȱ ȱ ȱ ǻǰȱ ŘŖŗŗǼǰȱ
ȱ¢ȱȱ¡ȱ¡¢ȱśśŖȱȱ
emergencies related to hazardous materials and wastes 
are presented.
ȱŘŖŖŚǰȱȱ ȱęȱŘşŝȱȱȱ
with hazardous materials or wastes. Among of them, 
ŗŗşȱ ȱȱȱ£ȱȱȱȱȱ
ȱ ȱȱȱ ȱ ȱ ǰȱ ŗŘȱȱ
ȱ ȱȱȱȱȱȱȱ-
ǰȱ ȱ ȱ ȱ ȱ ǯȱ ¢ȱȱ ŘŖŖŞǰȱ
ȱȱȱȱ¡¢ȱ
¢ȱŗŘƖǰȱȱȱřřřȱǰȱȱȱȃ¡Ȭę¢ȱ
March 18thȄǰȱ ȱ ȱ ȱȱȱ¡ȱ¢ȱ ǻ-
ǰȱŘŖŖŞǼǯ
ȱȱȱ ȱ ȱȱȱ-
cinogenic, mutagenic or teratogenic pollutants. One of 
the most hazardous crude oil compounds known for its 
ȱ¡¢ȱȱ£ǰȱ ȱȱȱȱ ȱ
material in the production of compounds such as phe-
ǰȱ ¢ǰȱ ȱ ¢¡ǯȱȱȱ ǻŘŖŖŝǼȱȱ
ȱȱ£ȱȱȱȱȬȱ
Resumen
El benceno es un constituyente del petróleo que se considera un cancerígeno poten-
cial y, por lo tanto, un compuesto peligroso. Su riesgo aumenta cuando ocurren 
ȱǰȱȱȱȱȱȱ¢ȱȱȱǰȱȱęȱȱȱ-
suelo, alcanzando la zona freática hasta disolverse, contaminando el agua.
El objetivo de esta investigación fue evaluar el riesgo a la salud del pasivo ambiental 
ȱȱȱàȱȱȱȱȱȃ¡ȬęÇȱŗŞȱȱ£Ȅȱȱȱ
Ciudad de México. Por veinte años no se llevaron a cabo trabajos de remediación 
ȮȱȱȱȱȱÛȱŘŖŖŞȮȱ¢ȱ¢ȱȱÇȱȱȱȱȱȱȱ
ȱȱȱàǯȱȱȱ¤ȱȱȱȱ£ȱȱęȱȱ-
diación, aunque para este caso solo se consideró la zona 7. Asimismo, se tomó en 
cuenta únicamente la concentración de este hidrocarburo (promedio, percentiles 75 
y 95) presente en el suelo. Los resultados –provenientes de un total de 642 muestras 
ȱŗŘŘȱęȱ ȱ Ȯǰȱ ȱ ȱ ȱ àȬàȱ ȱ ¡àȱȱ
Ȭȱ ȱȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ ŗǯŘȱ ȱ ŝǯŘȱǰȱ ȱ
ŗǯŜşȮŖŝȱ ȱ ŗǯŘȱȱ ¢ȱ ŗǯŘśȮŖśȱ ȱ ŚǯŞȱǰȱ ȱ ȱ ȱ ȱ ȱ ȱ ¤ȱ ȱ
acuitardo, siendo este último el lugar donde se tiene el mayor nivel de riesgo a la 
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ȱȱǯ
ȱ  Ȃȱ ęȱ ¢ȱ ȱ ȱ
ȱ ȱ ȱ ȱ ȱ £ȱȱ ȱ
ȱ ȱȱȱ ȱ ȱȱ¢ȱ
ȱȱ ¢ȱǻȱet alǯǰȱŘŖŖŜǼǯȱȱ-
ȱȱ ȱ ȱ ȱ ȱ ȱȱ
ȱę¢ȱȱȱǰȱ£ǰȱ ȱȱȱ-
ȱ ȱ ȱ ȱ ȱ ǯȱ ȱ
ȱǰȱȱȱ ȱȱ¢ȱ¢ȱȱ
ȱěȱ ȱ¢ȱ ȱ ȱ ȱ ę¢ǯȱ
ȱ¢ȱȱȱȱǻȱet alǯǰȱŘŖŖśǼȱȱ
ȱȱȱ ȱȱȱȱ ȱȱ-
ȱ ¢ȱȱȱ ȱ  ȱ -
ning contaminant concentrations in groundwater, and 
was applied in an oil contaminated site located in the 
ȱȱǯȱ£¢ £ȱet alǯȱ ǻŘŖŖŗǼȱȱȱ
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ǻȱȱ	ǰȱŘŖŖŞǰȱ¢ǰȱŘŖŖŘǲȱȱ





ȱ ȱ £ȱ ȱ ȱ ȱ ȱ
¢ȱȱȱȱȃȄȱȱȱȱȱ-
ȱ ȱ¡ǯ ȱ ȱ ȱ ȱȱ
studies concerning the characterization of storage and 
ȱȱȱǰȱȱǻȱet al., 
ŗşşşǼǰȱ ǰȱ ȱ ǻȱ et alǯǰȱ ŘŖŖřǼȱ ȱ
ǰȱ ¤ȱ ǻȱ et alǯǰȱ ŘŖŖřǼǯȱ ȱ ȱ
ǻŘŖŖŜǼȱ ȱȱȱȱȱȱȱ
ȱ ȱ ȱ ȱ ǰȱ  ȱ
 ȱȱȱȱ¡ȱȱ¡ȱȱȱ
sites contaminated with hazardous wastes.
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ǯȱ ȱę¢ȱ ȃȱ ŗŞȄȱ ȱ ȱ ȱ
ŗşřřǰȱ ȱȱȱȱŗŞǰȱŗşşŗȱ¢ȱȱȱȱ
ȱ 	ǯȱ ȱ śŞȱ ¢ȱ ȱ ȱ ę-
ǰȱ ȱ ȱȱ ȱ ȱ ȱ ǰȱ
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there were oil leakages that impacted the ground and 
the water.
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each depth. In total 168 samples. After remediation of 
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lower the compound concentrations during its trans-
portation from the source point to the receptor. This 
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ȱ Ĵȱ ȱ ǻǼǰȱ ȱ ȱęȱ ȱ




ȱ ȱ ȱȱȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱǻŚǼ
                              
ȱ ȱ ǰȱ ȱ ȱ Ĵȱ ȱ
ǻǼȱȱȱȱěȱȱǰȱ-
ȱȱĴȱȱ ȱȱ ȱȱ
¡ȱ ȱ ȱ ȱ ȱ -
ȱȱȱȱȱǯȱȱȱ-
ȱȱ ȱ ȱ ȱ ȱȬ 
ȱȱǻȬȬȱ£ȱȱȬȬ ȱ
Ǽȱȱ ȱȱ ȱ ȱ ǻȱȱ-
 ȱǼǯ
ȱȱǰȱȱȱȃȄȱȱ-












ȱ  Ș ¡¢
ª º¬ ¼
ª ºº ª¼ ¬¬ ¼
ȱ ȱ
ȱ ¡ȱ Ș ¡¢
ª º¬ ¼
ª ºº ª¼ ¬¬ ¼
ȱȱ Ș ȱ  ¡¢
ǽȱǾ
ȱ ȱȱ
















0.0 - 1.2 ¢ȱ 2.42 ŗǯśś řśǯşś řǯśśȘŗŖȬŜ 1.4
1.2 - 2.4 ¢ ŘǯŘś 1.13 ŚşǯŝŞ řǯśśȘŗŖȬŜ 1.3
2.4 - 3.6 ¢ Řǯřś 1.24 47.23 řǯśśȘŗŖȬŜ 2.2
3.6 - 4.8 ¢ ŘǯŚş 1.14 śŚǯŘŘ řǯśśȘŗŖȬŜ 0.4
4.8 - 6.0 ¢ȱ¢ 2.62 1.41 46.18 řǯśśȘŗŖȬŜ Ŗǯş
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certainties since it does not take into account inherent 
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to use it for each measured point to delineate the area 
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